Appl No 10/086,367, Filed March 4, 2002 
Dkt No 1744 0020007, Group Art Unit 2681 
Inventors Sorrells et al , Tel 202/371-2600 
Title. Method and System for Frequency Up-Conver: 



1/59 



FIG. 1 

(RELATED ART) 
FREQUENCY MODULATION CIRCUIT 




INFORMATION 
SIGNAL 





110 


FREQUENCY 




MODULATED 
\ SIGNAL _ 


FREQUENCY 
MULTIPLIER 
(OPTIONAL) 




s. 





ANTENNA 




CONTROLLED 
OSCILLATOR 



(OPTIONAL) 



FIG. 2 A 

(RELATED ART) 




FIG. 2B 

(RELATED ART) 




FIG. 2C 

(RELATED ART) 



Appl. No. 10/086,367; Filed' March 4, 2002 

Dkt No 1744.0020007, Group Art Unit 2681 

Inventors Sorrells el al ; Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



2/59 
FIG. 3 

(RELATED ART) 
PHASE MODULATION CIRCUIT 




300 



314- 



PHASE 
MODULATED 
SIGNAL 



31G 
320 



ANTENNA 



FREQUENCY 
MULTIPLIER 
(OPTIONAL) 




AMP 



(OPTIONAL) 



FIG. 4 A 

(RELATED ART) 



FIG. 4B 

(RELATED ART) 




FIG. 4C 

(RELATED ART) 



Appl. No 10/086,367; Filed' March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et al , Tel 202/371-2600 

Title- Method and System for Frequency Up-Conversion 

3/59 



FIG. 5 



(RELATED ART) 
AMPLITUDE MODULATION CIRCUIT 
504 c in 




Appl. No. 10/086,367; Filed: March 4. 2002 

Dkt No 1744 0020007; Group Art Unit 2681 

Inventors Sorrells el at, Tel 202/371-2600 

Title- Method and System for Frequency Up-Conversion 



4/59 



FIG. 6A 

(RELATED ART) 





Appl. No. 10/086,367; Filed: March 4, 2002 

Dkt No 1744 0020007, Group Art Umf 2681 

Inventors Sorrells et al , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



5/59 



INFORMATION 
SIGNAL #1 



T 

702 



714 
AMP 




FIG. 7 

(RELATED ART) 
IN PHASE/QUADRATURE PHASE MODULATION CIRCUIT 

734 71 h PHASE 
MODULATED 
"I" SIGNAL 
-722 




FILTER 



PHASE 
MODULATOR 



(OPTIONAL) (OPTIONAL) 

70G 710- 

OSCILLATOR 




71G 



INFORMATION 
SIGNAL #2 

704 




708-x 
736 712 



72G 
SUMMERf I 



PHASE 
MODULATED 730. 
I/Q SIGNAL 



700 



732 




TT/2 



AMP 




PHASE 
MODULATOR 



(OPTIONAL) (OPTIONAL) 



T 

720 



FREQUENCY 




MULTIPLIER 




(OPTIONAL) 





728 



738 
AMP^ 
(OPTIONAL) 



ANTENNA 

"^7 




-724 



PHASE 
MODULATED 
"Q" SIGNAL 



Appl No 10/086,367; Filed- March 4, 2002 

Dkt No 1744 0020007, Group Art Unit' 2681 

Inventors Sorrells el al , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



6/59 
FIG. 8 A 

(RELATED ART) 



FIG. 88 

(RELATED ART) 




FIG. 8C 

(RELATED ART) 



OSCILLATOR 
SIGNAL #1 
WITH 90° PHASE " 
SHIFT 
712- 



FIG. 8D 

(RELATED ART) 



MODULATED SIGNALS 
(NOT SHOWN SUMMED) 



FIG. 8E 

(RELATED ART) 



900- 



Appl No !0/086,367; Filed' March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et al , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



7/59 



FIG. 9 

TRANSMITTER 



INFORMATION SIGNAL GENERATED 
BY SOURCE 



-902 



OSCILLATING SIGNAL IS GENERATED 



-904 



OSCILLATING SIGNAL IS MODULATED 



-90G 



SIGNAL WITH PERIODIC WAVEFORM IS GENERATED 



-SOB 



UNWANTED HARMONICS ARE FILTERED OUT 



-910 



RESULTING SIGNAL IS TRANSMITTED 



-912 



FIG. 10 

TRANSMITTER EMBODIMENT 

1000 



INFORMATION 
SIGNAL 



1002 







MODULATED 
SIGNAL 


ELECTRO- 




TRANSMITTED 
SIGNAL 




ACCEPTANCE 
MODULE 


HGEM 


rIAuNt 1 11 
SIGNAL 


TRANSMISSION 
MODULE 
(OPTIONAL) 






/ * 


I ' 

1012 




/ 

1014 


( 

1004 


1010 / 
100G 


I 

1008 



Appl No 10/086,367; Filed- March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et ai; Tel. 202/37 1-2600 

Title Method and System for Frequency Up-Conversion 



8/59 



1100- 



1102- 



FIG. 11 

FREQUENCY MODULATION MODE 



INFORMATION SIGNAL GENERATED 
BY SOURCE 



STEP 902 



1104- 



1106- 



1108- 



1110- 



1112- 



1114- 



111G- 



1118- 



OSCILLATING SIGNAL MODULATED 
BY INFORMATION SIGNAL 



FREQUENCY OF SIGNAL VARIES AS 
A FUNCTION OF THE INFORMATION SIGNAL 



I 



STEP 904 
AND 90G 



SIGNAL WITH PERIODIC WAVEFORM IS GENERATED 

I 



WAVEFORM HAS HARMONICS 
AT FOURIER COMPONENT FREQUENCIES 



I 



^STEP 908 



UNWANTED HARMONICS 
ARE FILTERED OUT 



RESULTING SIGNAL IS AT 
THE DESIRED ELECTROMAGNETIC (EM) FREQUENCY 



fSTEP 910 



EM SIGNAL IS PREPARED 
FOR TRANSMISSION 



^STEP 912 



EM SIGNAL IS TRANSMITTED 



Appl No 10/086,367; Filed March 4, 2002 

Diet No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et at , Tel' 202/371-2600 

Title- Method and System for Frequency Up-Conversion 



9/59 



INFORMATION 
SIGNAL 



1202- 



FREQUENCY 
MODULATED 
SIGNAL 



FIG. 12 

1006- 



i ir 



DESIRED 
HARMONIC 



HARMONICALLY 
RICH SIGNAL 



I 



VOLTAGE 
CONTROLLED 
OSCILLATOR 



SWITCH 
MODULE 



j 1204-J 1210J | 1214^" 1216 1218 1220j j ^] 



ran 



TRANSMISSION 
MODULE 
(OPTIONAL) 



■ 1224 



1004- 



1008 



I 



Appl No 10/086,367; Filed- March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et a!. , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



10759 



1300 



FIG. 13 

PHASE MODULATION MODE 



STEP 902 



INFORMATION SIGNAL GENERATED 
BY SOURCE 



r 

1302 
1306- 



1308- 



1310- 



1312- 



1314- 



1316- 



1318- 



1320- 



E 



OSCILLATING SIGNAL GENERATED 



7 

1304 



Z 



STEP 904 



OSCILLATING SIGNAL MODULATED BY INFORMATION SIGNAL 



MODULATED SIGNAL HAS PHASE SHIFTED AS 
A FUNCTION OF THE INFORMATION SIGNAL 



I 



SIGNAL WITH PERIODIC WAVEFORM IS GENERATED 

I 



WAVEFORM HAS HARMONICS 
AT FOURIER COMPONENT FRQUENCIES 



I 



UNWANTED HARMONICS 
ARE FILTERED OUT 



RESULTING SIGNAL IS AT 
THE DESIRED ELECTROMAGNETIC (EM) FREQUENCY 



EM SIGNAL IS PREPARED 
FOR TRANSMISSION 



EM SIGNAL IS TRANSMITTED 



STEP 906 



STEP 908 



XSTEP 910 



>STEP 912 



App] No 10/086,367, Filed March 4, 2002 
Dkt No 1744.0020007, Group Art Unit 2681 
Inventors Sorrells et al , Tel 202/371-2600 
Title Method and System for Frequency Up-Conv 



11/59 



FIG. 14 



Hl404 



PHASE 
MODULATED 
SIGNAL 

H)r" 



1006 



HARMONICALLY 
RICH SIGNAL 



runrwiiUN 
SIGNAL | 


PHASE 




SWITCH 




FILTER [ 


1402-^ 1 


MODULATOR 


)\ r 


MODULE 


r 















1008^ 



1004 



Appl No 10/086,367; Filed' March 4, 2002 
Diet. No 1744 0020007, Group Art Unit 2681 
Inventors Sorrells el al. , Tel 202/371-2600 
Title Method and System for Frequency Up-Convers 



12/59 
FIG. 15 

AMPLITUDE MODULATION MODE 



1502- 



1504- 



1506- 



INFORMATION SIGNAL GENERATED 
BY SOURCE 



I 



REFERENCE VOLTAGE IS CREATED 

I 



AMPLITUDE OF REFERENCE 
VOLTAGE IS A FUNCTION OF THE 
INFORMATION SIGNAL 



1510- 



5 



STEP 902 



1500 



1508 
A. 



OSCILLATING SIGNAL IS GENERATED 



REFERENCE VOLTAGE IS GATED AS A FUNCTION 
OF THE OSCILLATING SIGNAL 



^STEP 904 



I SIMILAR TO 
f STEP 906 



1512- 



1514- 



1516- 



1518- 



SIGNAL WITH PERIODIC WAVEFORM IS GENERATED 



WAVEFORM HAS A FUNDAMENTAL FREQUENCY THAT IS A 
FUNCTION OF THE FREQUENCY OF THE OSCILLATING SIGNAL; 
WAVEFORM HAS HARMONICS AT FOURIER COMPONENT FREQUENCIES; 
AMPLITUDE VARIES AS A FUNCTION OF THE REFERENCE VOLTAGE 



STEP 908 



UNWANTED HARMONICS 
ARE FILTERED OUT 



RESULTING SIGNAL IS AT 
THE DESIRED ELECTROMAGNETIC (EM) FREQUENCY 



^STEP 910 



1520- 



1522- 



EM SIGNAL IS PREPARED 
FOR TRANSMISSION 



EM SIGNAL IS TRANSMITTED 



SSTEP 912 



Appl No 10/086,367; Filed- March 4, 2002 
Dkt No. 1744 0020007, Group Art Unit 2681 
Inventors Sorrells et al , Tel 202/371-2600 
Title Method and System for Frequency Up-Conve 



13/59 



FIG. 16 



r 



BIAS 
SIGNAL 
(IF REQUIRED) 



~1 



1602 



INFORMATION 
SIGNAL 

1 



1604- 



1B0B 

J. 



SUMMING 
MODULE 
(IF REQUIRED) 



1608- 



SWITCH 
MODULE 



FILTER 



| 161 0 1612 | 

ioo4^r 



1614- 



1006 - 



1B1B 1618 1620j 



TRANSMISSION 
MODULE 
(OPTIONAL) 



1622- 



1008-^ 



Appl. No. 10/086,367; Filed' March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et al , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



1702 

s 



14/59 
FIG. 17 

I/O MODULATION MODE 



FIRST INFORMATION 
SIGNAL GENERATED BY A 
FIRST SOURCE 



STEP 
'902 



OSCILLATING SIGNAL 
GENERATED BY LOCAL 
OSCILLATOR 



IN-PHASE (I) OSCILLATING 
SIGNAL MODULATED BY 
1ST INFO SIGNAL 



170G 

s 



"I" MODULATED SIGNAL 
HAS PHASE SHIFTED AS 
A FUNCTION OF THE 1ST 
INFO SIGNAL 



1708 



1710 



SECOND INFORMATION 
SIGNAL GENERATED BY 
A SECOND SOURCE 

T 7 



PHASE OF OSCILLATING 
SIGNAL IS SHIFTED 90° 
CREATING QUADRATURE- 
PHASE SIGNAL 



STEP 
906 



1712 



1714 



SIMILAR TO 
STEP 904 



STEP 
902 



1716 



QUADRATURE-PHASE (0) 
OSCILLATING SIGNAL 
MODULATED BY 2ND 
INFO SIGNAL 



"I" SIGNAL WITH 
PERIODIC WAVEFORM IS 
GENERATED 



[STEP 



1718- 



1720^ 



"Q" MODULATED SIGNAL 
HAS PHASE SHIFTED AS 
A FUNCTION OF THE 
2ND INFO SIGNAL 



STEP 
906 



1722- 



"Q" SIGNAL WITH 
PERIODIC WAVEFORM IS 
GENERATED 



T AND "Q" SIGNALS ARE COMBINED 



1700- 



1724^ 



1726- 



1728-n 



1730- 



1732- 



WAVEFORM HAS HARMONICS 
AT FOURIER COMPONENT FREQUENCIES 



I 



STEP 
90B 



UNWANTED HARMONICS ARE FILTERED OUT 



RESULTING SIGNAL IS AT 
THE DESIRED ELECTROMAGNETIC (EM) FREQUENCY 



I 



EM SIGNAL IS PREPARED 
FOR TRANSMISSION 



STEP 910 



^STEP 912 



EM SIGNAL IS TRANSMITTED 



Appl No. 10/086,367; Filed: March 4, 2002 

Dkt No 1744 0020007, Group Art Unit. 2681 

Inventors Sorrells et a!., Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



15/59 



1804- 



INFORMATION 
SIGNAL #1 



-1004 

I |~1820 



FIG. 18 



T 

1802 



INFORMATION 
SI GNAL #2 



1814 



1806 
1810 



8 \ 



PHASE 
SHIFTER 



1812- 



PHASE 
MODULATOR 

7 

1816 



PHASE 


IK 


SWITCH 


MODULATOR 




MODULE 



J 

1822 



1832 
SUMMER 



1826 



L 



SWITCH 
MODULE 



[ _ MG_ | 1 1828 



A. 



100B 



-1824 



1836 



1838 



FILTER 



1834 



-1830 



1008 
1840 



18421 



TRANSMISSION 
MODULE 
(OPTIONAL) 



i i 



Dkt No 1744 0020007, Group Art Umr 2681 

Inventors Sorrells et al , Tel' 202/371-2600 

Title Method and System for Frequency Up-Conversion 



15/59 



FIG. 18 




Appl. No. 10/086,367; Filed' March 4, 2002 
Dkt No 1744 0020007; Group Art Unit 2681 
Inventors- Sorrells etal , Tel' 202/371-2600 



16/59 



FIG. 19 A 



INFORMATION 
SIGNAL 
1902 — 



FIG. 19B 



OSCILLATING 




FIG. 19D 

SIGNAL WITH 




Appl No 10/086,367; Filed- March 4, 2002 

Dkt No. 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et al , Tel' 202/371-2600 

Title Method and System for Frequency Up-Conversion 



17/59 




Appl. No. 10/086,367; Filed: March 4, 2002 
Dkt No 1744.0020007, Group Art Unit. 2681 
Inventors- Sorrells el al.\ Tel 202/371-2600 
Title. Method and System for Frequency Up-Conve 



18/59 



FIG. 19H 



HORMONES OF 
SIGNAL A S B 
(SHOWN SIMULTANEOUSLY 
BUT NOT SUMMED) 
(SHOWN EXPANDED) 
19 IB 




FILTERED 
SI6NAL A S B 
(SHOWN EXPANDED) 
1918 



FIG. 191 



1912c 



1914c 



Appl. No. 10/086,367; Filed: March 4, 2002 
Diet No. 1744 0020007, Group Art Unit 2681 
Inventors Sorrells el al , Tel- 202/37 1-2600 
Title. Method and System for Frequency Up-Conv 



19/59 



INFORMATION 
SIGNAL 
2002 



FIG. 20 A 

(RELATED ART) 




OSCILLATING 
CARRIER 
SIGNAL 
202 



FIG. 2 0B 

(RELATED ART) 




FREQUENCY 
MODULATED 
SIGNAL 
2004 



FIG. 20 C 

(RELATED ART) 



Appl. No. 10/086,367; Filed: March 4. 2002 
Dkt No 1744 0020007; Group Art Unit 2681 
Inventors Sorrells et a! . Tel 202/371-2600 
Title. Method and System for Frequency Up-Conve: 



20/59 



INFORMATION 
SIGNAL 
2102 



FIG. 21A 

(RELATED ART) 





OSCILLATING 
CARRIER 
SIGNAL 
30B 



FIG. 2 IB 

(RELATED ART) 




PHASE 
MODULATED 
SIGNAL 
2104 



FIG. 21C 

(RELATED ART) 



hsAAMAAA/ 



Appl. No. 10/086.367; Filed: March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et al. , Tel 202/371-2600 

Title. Method and System for Frequency Up-Conversion 



21/59 
FIG. 22 A 

(RELATED ART) 



INFORMATION 
SIGNAL 
2202 




FIG. 22B 

OSCILLATING (RELATED ART) 



CARRIER 
SIGNAL 
508 




FIG. 23 



INFORMATION 
SIGNAL 


2304-j 




FREQUENCY 
MODULATED 




VOLTAGE 
CONTROLLED 
OSCILLATOR 




OSCILLATING 
SIGNAL 


2302 






230G J 








1204^ 











Appl. No 10/086,367, Filed. March 4, 2002 

Dkt. No. 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et al , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



22f59 
FIG. 24 



2402-, 





1 OSCILLATING 


LOCAL 


1 SIGNAL 


OSCILLATOR 






! 2404^ 



1406, 1806 | 



IN-PHASE 
OSCILLATING 
SIGNAL 



2502- 



FIG. 25 



2504- 



PHASE 
SHIFTER 



! QUADRATURE-PHASE 
OSCILLATING 
SIGNAL „ 



i 2508-^ 



FIG. 26 



INFORMATION 
SIGNAL 



2602- 



OSCILLATING 
SIGNAL 



2606- 



PHASE 
MODULATOR 



PHASE MODULATED 
OSCILLATING 
SIGNAL „ 



I 2608-^ 



2608- 
1404,1804,1816 



2604- 



FIG. 27 



BIAS 
SIGNAL 



2704' 



INFORMATION 
SIGNAL 



2702 





REFERENCE 
SIGNAL 




SUMMING 
MODULE 








2708-^ 
^1606 




I 



Appl No 10/086,367; Filed: March 4, 2002 
Dkt. No 1744 0020007, Group Art Unit 2681 
Inventors Sorrells et al , Tel 202/371-2600 
Title Method and System for Frequency Up-Conve 



23/59 



FIG. 28 A 



SIGNAL^ 



MODULATED 
OSCILLATING 
„ SIGNAL 



2804 



1214,1410,1822,1828- 



1 



2802^1 2824- 



.r 



2824-y^ 



2820 



2822 



' — j- 

2810^ 

© 



-2818 



.J 



SIGNAL WITH 

-r o HARMONICALLY 

J» RICH WAVEFORM 
2814 



I 



FIG. 2BB 



2812 T 



FIG. 28C 



SECOND 
SIGNAL 



-2818 



Appl. No. 10/086,367; Filed: March 4, 2002 
Dkt No 1744 0020007, Group Art Unit 2681 
Inventors Sorrells et al; Tel 202/371-2600 
Title Method and System for Frequency Up-Conver: 



24/59 



FIG. 29 A 



BIAS^[ 
SIGNAL 



2806 



2602-^ 2824-^ 





2812 




2818 



Appl No 10/086,367; Filed' March 4, 2002 
Dkt No 1744 0020007, Group Art Unit 268: 
Inventors Sorrells el al , Tel 202/371-2600 
Title Method and System for Frequency Up-C( 



25/59 



MODULATED 
OSCILLATING 
SIGNAL ^ 



FIG. 30 A 



BIAS 
SIGNAL 



2824 



-280G 




2814 



L 



SIGNAL WITH 
o HARMONICALLY 
RICH WAVEFORM 



© 



3004 



FIG. 30B 

2812 



FIG. 30C 



SECOND 
SIGNAL 



-2B18 



Appl No 10/086,367; Filed' March 4, 2002 
Dkt No 1744.0020007, Group An Unit 268 i 
Inventors Sorrells et al , Tel 202/371-2600 
Title Method and System for Frequency Up-Cc 



2G/59 




FIG. 3 IB 



FIG. 31C 



SECOND 
SIGNAL 



-3118 



Appl. No. 10/086,367; Filed: March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells el al, Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



27/59 



FIG. 32 A 



r 

REFERENCE 
SIGNAL 



3106 




SIGNAL WITH 
— 9 HARMONICALLY 
y RICH WAVEFORM 



FIG. 32B 



FIG. 32C 



3112JJ 



SECOND 
SIGNAL 



-3118 



Appl.No 10/086,367, Filed March 4, 2002 
Dkt No 1744 0020007, Group Art Unit. 26S1 
Inventors Sorrells et al , Tel 202/371-2600 
Title Method and System for Frequency Up-Con 



28/59 



FIG. 33 A 

REFERENCE 
SIGNAL 

^-3106 




3114 

/ SIGNAL WITH 
^-o HARMONICALLY 
RICH WAVEFORM 



FIG. 33B FIG. 33C 




Appl No 10/086,367; Filed: March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells el al , Tel 202/371-2600 

Title. Method and System for Frequency Up-Conversion 



29/59 



FIG. 34 



HARMONICALLY RICH 
T SIGNAL 



HARMONICALLY RICH 
"Q" SIGNAL 




n HARMONICALLY RICH 
~y° "I/Q" SIGNAL 



FIG. 35 



HARMONICALLY RICH 
SIGNAL 



HARMONIC SIGNAL AT 
DESIRED FREQUENCY 




12 IB, 1414,1618, 1836-^ | 



FIG. 36 



3602 




8B5 300 315 
MHz 

DESIRED FREQUENCY 



Appl No 10/086,367, Filed. March 4, 2002 
Dkt No. 1744 0020007, Group Art Unit 2681 
Inventors Sorrells et al, Tel 202/371-2600 
Title Method and System for Frequency Up-Cc 



30/59 



FIG. 37 A 

IN o f o OUT 



l 
J 



FIG. 37B 



INo- 



1 

J 



-^OUT 



FIG. 39 



HARMONIC SIGNAL 



3804- 



AT DESIRED 1 




1 TRANSMITTED 


. FREQUENCY 


TRANSMISSION 


SIGNAL 


3802-^ 


MODULE 


' / c 






1 3806 J 



1222,1418,1622,1840- 



Appl No 10/086,367; Filed' March 4, 2002 

Dkt No 1744 0020007; Group Art Unit 2681 

Inventors Sorrells et al , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



31/59 
FIG. 33 A 




FIG. 33B 



WAVEFORM 
3902-^ 




FIG. 33 C 




WAVEFORM 
390B — . 



FIG. 3 3D 



Appl. No. 10/086,367; Filed: March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors' Sorrells el at , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



32/59 
FIG. 40A 



4002 




FIG. 40B 



WAVEFORM 
4002 — 



WAVEFORM 
4004- 



FIG. 40C 



WAVEFORM 
400B — . 



FIG. 40D 



Appl. No. 10/086,367; Filed: March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et al , Tel' 202/37 1 -2600 

Title Method and System for Frequency Up-Conversion 



33/59 
FIG. 41 



4100 



4102 4120 4122 4124 4128 412G 



4102 



4120 



4124 



4128 



4126 



4104 4104 4104 410G 4104 

4108 

-4110 



8 ±- 



FIG. 42A 

VXAAAA; 

FIG. 42B 

JIAJVUTP 

FIG. 42C 

FIG. 42D 

FIG. 42E 
a D D D D D 



Appl. No. 10/086,367; Filed: March 4, 2002 
Dkt No 1744 0020007, Group Art Unit 2681 
Inventors. Sorrells el al , Tel 202/371-2600 
Title Method and System for Frequency Up-Conve 



35/59 

INFORMATION FIG. 44 A 

SIGNAL 



4402 



CARRIER 
SIGNAL 
4404 



FIG. 44B 



FIG. 440 



PM SIGNAL 
4406 



HARMONICALLY FIG. 44D 

RICH SIGNAL 

4408 ^i n n n nnnnnnnnnnnnnnnn 



FUNDAMENTAL FIG '• 44E 
HARMONIC 

""msvmmmmmv 



SECOND F tq 44F 

HARMONIC r± °' 



4412 



THIRD FTG 44G 

HARMONIC ri °' *™ 

4414- 



Appl No. 10/086,367; Filed: March 4, 2002 

Dkt No 1744 0020007; Group Art Unit 2681 

Inventors Sorrells et al. , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



3G/59 

INFORMATION FIG. 45 A 

SIGNAL 

4502 



CARRIER FIG ' 45B 

SIGNAL 
4504 " 



^AAAAAAAAAAAAAAAAAAA) 



FIG. 45C 

HARMONICALLY 
RICH SIGNAL 

45Q6 ^ n o n n n n n n n n n n n n n n n n n 



FIG. 45D 

FUNDAMENTAL 
HARMONIC 



SECOND FIG - 45E 



HARMONIC 
4512 



^WWIAaaaaaaaaaaaaaaaa^ 



THIRD FIG ' 45F 

HARMONIC 
4514 



Appl. No. 10/086,367; Filed: March 4, 2002 

Dkt No 1744.0020007, Group Art Unit 2681 

Inventors Sorrells el al ; Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



37/59 



FIG. 46 



CONTINUOUS 
PERIODIC 
WAVEFORM 

n 

4604 J 



HARMONIC 
ENHANCEMENT 
MODULE 



STRING OF PULSES 

J" 



4606 



4602^ 



FIG. 47 





SIGNAL 








REQUIRING 




AMPLIFIED 




AMPLIFICATION 


AMPLIFIER 


SIGNAL 




n 


MODULE 


— ] ' 




4704 J 




4706 J 



4702 



Appl. No. 10/086,367; Filed: March 4, 2002 
Dkt No 1 744 0020007, Group Art Unit 2681 
Inventors Sorrells el a!., Tel. 202/371-2600 
Title Method and System for Frequency Up-Conv 



38/59 



FIG. 48A 




o OUTPUT 



Appl. No. 10/086,367; Filed: March 4, 2002 

Dkt No. 1744 0020007, Group Art Unit 2681 

Inventors Sorrells el a!. ; Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



39/59 





Appl No. 10/086,367; Filed- March 4, 2002 

Dkt No. 1744 0020007, Group Art Unit 2681 

Inventors Sorrells el al , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



40/59 




Appl No 10/086,367, Filed March 4, 2002 
Dkt No 1744 0020007, Group Art Unit 2681 
Inventors Sorrells et al , Tel 202/371-2600 
Title Method and System for Frequency Up-Conve 



42/59 




FIG. 5 ID 



5144- 



TRANSMISSION 
MODULE 



5146- 



AMPLIFIER 
MODULE 



-5150 



5142 
5148 ; 



5134 



FILTER 



App] No 10/086,367; Filed' March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells et at, Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



43/59 



FIG. 52 

EXEMPLARY RECEIVER FOR 
UNIVERSAL FREQUENCY DOWN-CONVERSION 



5202 



5206 



-5220 



5204 



5208 



A- 


PULSE 
SHAPER 




r 









5222 

L 



5214 c m 5218 

j . 521B 5224 , 522G 

i — I DECODER M- 



-5210 



5212 



Appl. No 10/086,367; Filed March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors. Sorrells el at , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



44/59 



FIG. 53 

EXEMPLARY TRANSMITTER USING 
THE PRESENT INVENTION 



5326 



5324 



TRANSMIT 
MODULE 



530G 



5302- 

INFORMATION 
SIGNAL (FM/PM) 



5308 BIAS/REFERENCE 
]_ SIGNAL 



5322 




AMP 



5318 
5320 ^ 



5330-xI 



HIGH-Q 
FILTER 



OSCILLATING SIGNAL 
-UNMODULATED (AM) 
-MODULATED (FM/PM) 



5310 



5311 



PULSE 
SHAPER 



"^^531 



-5304 
INFORMATION 
SIGNAL (AM) 



-531G 




5312 



•5314 



Appl. No. 10/086,367; Filed: March 4, 2002 
Dkt No 1744 0020007, Group Art Unit 2681 
Inventors Sorrells et a! , Tel 202/371-2600 
Title Method and System for Frequency Up-Conv 



45/59 



FIG. 54 A 

/\ 



TRANSMITTER USING PRESENT INVENTION IN A 
HALF DUPLEX COMMUNICATIONS CIRCUIT WITH A 
UNIVERSAL FREQUENCY DOWN -CONVERTER (FM S PM) 



5422 



5402 



--5404 



540G 



5434 



5432 




5426 5423 


\ 


5430 542B 


S 




XMIT 




HIGH-Q 




MODULE 




FILTER 





4 



~) BIAS SIGNAL 

' o 



540B 



-5424 



5414 



5407 



® 



5410 5412 



543B 



^7Y— / OSCILLATING \ 
Ky { SIGNAL j 



5438 



5440 



PULSE 
SHAPER 



5409 



5413 



5420 



Q= SWITCH POSITION 
FOR TRANSMIT 

(R)= SWITCH POSITION 
FOR RECEIVE 



V^5442 



Appl No 10/086,367; Filed' March 4, 2002 

Dk-t No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells el at , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 

46/59 



FIG. 54B 

__/\ 

Fli MODE 



5450 




J> SWITCH POSITION 
FOR TRANSMIT 

R> SWITCH POSITION 
FOR RECEIVE 



FIG. 54C 



PM MODE 



5454 



5450 

INFORMATION \ _ 

© 



SIGNAL 



X 



5456 



PHASE 
MODULATOR 



^5452 

?® 



V x -5448 

Q= SWITCH POSITION 
FOR TRANSMIT 

®= SWITCH POSITION 
FOR RECEIVE 



Appl. No. 10/086,367; Filed: March 4, 2002 

Dkt No 1744 0020007, Group Art Unit 2681 

Inventors Sorrells el at. , Tel 202/371-2600 

Title Method and System for Frequency Up-Conversion 



47/59 



FIG. 55 



TRANSMITTER USING PRESENT INVENTION IN 
A HALF-DUPLEX COMMUNICATIONS CIRCUIT 
WITH A UNIVERSAL FREQUENCY DOWN-CONVERTER (AM) 



5402 



.-5404 



5406 



5432 



5434 



XMIT 
MODULE 



542G 

5430 5428 \ 




5502 





II 


® 


543G 


5438 


5440 




PULSE 






SHAPER 





7 

5409 



5413 



-5420 



SWITCH POSITION 
FOR TRANSMIT 

®= SWITCH POSITION 
FOR RECEIVE 



■5442 



Appl. No. 10/086.367; Filed: March 4, 2002 
Dkt No 1744 0020007, Group Art Unit. 2681 
Inventors Sorrells el at ; Tel 202/371-2600 
Title Method and System for Frequency Up-Convei 



48/59 
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